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To:  Robert  Farnsworth 


October  14,  1994 


From:  Todd  Smith 

Subject:  Final  Report  for  Free  Electron  Laser  Program,  Contract  N00014-86-K-0118 

Funds  provided  under  ONR  Contract  N00014-K-0118  were  intended  to  help  turn  the 
Superconducting  Linear  Accelerator  (SCA)  based  free  electron  laser  (FEL)  program  at 
Stanford  into  a  reliable  and  productive  facility,  enabling  FEL  produced  photons  to  be  used 
in  a  variety  of  areas  of  scientific  research.  The  present  Stanford  Picosecond  Free  Electron 
Laser  Center  began  taking  shape  under  the  contract,  which  was  in  effect  firom  Feb.  1986 
through  Sept.  1991.  Substantial  modifications  to  the  refiigeration  plant  and  cryogenic 
systems  associated  with  the  SCA  were  made  to  improve  operational  reliability;  four 
experimental  rooms  dedicated  to  using  the  FEL  beam  were  constructed;  a  100  meter  beam 
transport  system  was  installed  to  deliver  the  beam  from  the  FEL  to  the  new  rooms; 
collaborations  were  established  with  first  rate  researchers  in  materials  science  and 
chemistry  who  wanted  to  exploit  the  properties  of  the  FEL  beams;  a  shielding  wall  and 
new  beam  dump  were  installed  at  the  end  of  the  SCA  to  allow  the  system  to  operate 
without  being  influenced  by,  or  influencing,  other  activities  in  the  laboratory;  the  operating 
wavelength  range  of  the  FEL  was  increased  to  cover  from  1.5  pm  to  4.5  pm;  computer 
control  of  the  linac  was  initiated;  and  staff  was  added-both  senior  and  technical  level. 

As  a  result  of  these  actions,  the  facility  provided  over  300  hours,  as  planned,  for 
researchers  in  each  of  the  last  three  scheduled  operational  runs  (June  1989,  December 
1989,  and  August  1990)  during  the  contract  period.  (It  is  true  that  the  December  1989  run 
had  been  scheduled  for  November.  It  was  delayed  by  the  Loma  Prieta  earthquake!) 

Additional  evidence  of  the  success  of  the  program  is  presented  in  the  form  of  the  attached 
list  of  publications  which  resulted  from  the  facilities  activities.  There  are  14  papers  dealing 
with  FEL  science  and  facility  issues,  and  an  additional  14  papers  on  materials  science  and 
chemistry. 
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17  October  1994 


Defense  Technical  Information  Center 
Bldg.  5,  Cameron  Station 
Alexandria,  VA  223 14 


Subject:  Final  Report 

Reference:  Contract  N00014-86-K-01 18,  Infra-Red  Free  Electron  Laser  Facility 

Dear  Madam/Sir; 

Two  copies  of  a  Final  Report  for  the  referenced  Contract  are  submitted  for  your  records  as 
required  by  Block  25,  DD  Form  2222.  Should  you  have  any  questions  concerning  this 
submittal  please  contact  me  at  (415)  723-0102. 

Sincerely; 


dtic  Q.^ 


% 


The  Stanford  Picosecond  PEL  Center,  R.  L.  Swent,  H.  A.  Schwettman  and  T.  I.  Smith,  Short 
Wavelength  Radiation  Sources,  P.  Sprangle,  Editor,  Proc.  SPIE  1552,  24  (1991). 

Development  of  the  SCAIFEL  for  use  in  Biomedical  and  Materials  Science  Experiments,  T.  I. 
Smith,  H.  A.  Schwettman,  R.  Rohatgi,  Y.  Lapierre  and  J.  Edighoffer,  Nucl.  Instr.  and 
Meth.  A259,  1  (1987). 

A  Compact  Energy  Recovered  PEL  for  Biomedical  and  Materials  Science  Applications,  R. 
Rohatgi,  H.  A.  Schwettman  and  T.  I.  Smith,  Proceedings  of  the  1987  Particle 
Accelerator  Conference,  eds.  E.  R.  Lindstrom  and  L.  S.  Taylor,  IEEE  Cat.  No. 
87CH2387-9,  230  (1987). 

The  SCAIFEL  Program:  Operation  in  the  Infrared,  Visible  and  Ultraviolet,  R.  Rohatgi,  H.  A. 
Schwettman,  T.  I.  Smith  and  R.  L.  Swent,  Nucl.  Instr.  and  Meth.  A272,  32  (1988). 

Two-Color  Free  Electron  Laser  Driven  by  a  Radio-Frequency  Linear  Accelerator,  H.  A. 
Schwettman  and  T.  I.  Smith  ,  J.  Opt.  Soc.  Am.  B6,  No.  5,  973  (1988). 

Variable  Dispersion  Electron  Spectrometer  for  the  SCAIFEL,  R.  L.  Swent  and  T.  I,  Smith, 
1988  Linear  Accelerator  Conference  Proceedings,  CEBAF  Report  89-001,  385 
(1989). 

Intense  Low  Emittance  Injectors  for  RF  Electron  Linacs,  Todd  I.  Smith,  AIP  Conference 
Proceedings  184,  Vol.  2,  Physics  of  Particle  Accelerators,  eds.  M.  Month  and  M. 
Dienes,l543  (1989). 

Time-Dependent  Measurements  on  the  SCAIFEL,  J.  C.  Frisch  and  J.  E.  Edighoffer,  Nucl. 

Instr.  and  Meth.  A296,  9  (1990). 

Status  of  the  SCAIFEL,  T.  I.  Smith,  J.  C.  Frisch,  R.  Rohatgi,  H.  A.  Schwettman  and  R.  L. 
Swent,  Nucl.  Instr.  and  Meth.  A296,  33  (1990). 

The  Variable-Dispersion  Spectrometer  at  the  SCAIFEL,  R.  L.  Swent,  J.  C.  Frisch  and  T.  I. 
Smith,  Nucl.  Instr.  and  Meth.  A296,  736  (1990). 

Time  Dependent  Measurements  on  the  Superconducting  Accelerator  Free  Electron  Laser, 

J.C.  Frisch,  Ph.  D.  dissertation,  Stanford  University  (1990). 

Observation  of  Anomalous  Power  Loss  in  an  FEL,  J.  C.  Frisch,  R.  L.  Swent  and  T.  I.  Smith, 
Nucl.  Instr.  and  Meth.  A304,  21  (1991). 

Applications  of  Wavelength  Agility  in  an  FEL  Facility,  R.  L.  Swent,  K.  W.  Berryman,  H.  A. 
Schwettman  and  T.  I.  Smith;  Nucl.  Instr.  and  Meth.  A304,  272  (1991). 


Facilities  for  Using  the  FEL  as  a  Research  Tool,  T.  I.  Smith  and  H.  A.  Schwettman,  Nucl. 
Instr.  and  Meth.  A304,  812  (1991). 

cond  Carrier  Dynamics  in  a-SiQ  jGeQ  ^.'H  Measured  with  a  Free  Electron  Laser,  P. 
M.  Fauchet,  D.  A.  Young,  W.  L.  Nighan,  Jr.  and  C.  M.  Fortmann,  IEEE  J.  Quantum 
Electron.  27,  2714(1991). 

Effects  of  Spectral  Diffusion  in  Incoherent  Photon  Echo  Experiments,  Y.  S.  Bai  and  M.D. 
Fayer,  Phys.  Rev.  B  37,  10440  (1988). 

Optical  Dephasing  in  Glasses:  Theoretical  Comparison  of  the  Incoherent  Photon  Echo, 

Accumulated  Grating  Echo,  and  Two-Pulse  Photon  Echo  Experiments,  Y.  S.  Bai  and 
M.D.  Fayer,  Chem.  Phys.  128,  135  (1988). 

Time  Scales  and  Optical  Dephasing  Measurements:  A  New  Approach  to  the  Investigation  of 
Dynamics  v  Comn>ex  Systems,  Y.  S.  Bai  and  M.  D.  Fayer,  Phys.  Rev.  B  39,  11066 
(1989). 

Application  of  a  Two-Colc,  Fre  Electron  Laser  to  Condensed  Matter  Molecular  Dynamics, 
D.  D.  Dlott  and  M.  D.  Fayer,  J.  Opt.  Soc.  Am.  B  6,  977  (1989). 

A  New  Approach  to  Nonlinear  Speurnscocic  Investigation  of  Dynamics  in  Complex  Solids: 
Theory  and  Experiments,  Y.  £  5ai  and  M.  D.  Fayer,  Gordon  and  Breach,  Science 
Publishers,  Inc.,  Great  Britain,  Commenis  on  Condensed  Matter  Physics  14, 343 
(1989). 

Time  Evolution  of  Non-photochemical  Hole  Burning  Lmewidths;  Observation  of  Spectral 
Diffusion  at  Long  Times,  K.  A.  Littau,  Y.S.  Bai  and  M.  D.  Fayer,  Chem.  Phys.  Lett. 
159,  1  (1989). 

Probing  Organic  Glasses  at  Low  Temperature  with  Variable  Time  Scale  Optical  Dephasing 
Measurements,  L.  R.  Narasimhan,  K.  A.  Littau,  Dee  William  Pack,  Y.  S.  Bai,  A. 
Elschner  and  M.  D.  Fayer,  Chem.  Rev.  90,  439  (1990). 

Optical  Dephasing  of  a  Near  Infrared  Dye  in  PMMA:  Photon  Echoes  Using  the 

Superconducting  Accelerator  Pumped  Free  Electron  Laser,  S.  R.  Greenfield,  Y.S. 

Bai  and  M.  D.  Fayer,  Chem.  Phys.  Lett.  170,  133  (1990). 

Ultrasonic  Wave  Propagation  and  Barrier  Limited  Heat  Flow  in  Thin  Films  of  the  High 

Temperature  Superconductor,  YBa^u^Oj.x^  C.  D.  Marshall,  I.  M.  Fishman  and  M. 
D.  Fayer,  Phys.  Rev.  B  43,  2696  (1991). 

Picosecond  Photon  Echo  Experiments  Using  a  Superconducting  Accelerator -Pumped  Free- 
Electron  Laser,  Y.  S.  Bai,  S.  R.  Greenfield,  M.  D.  Fayer,  T.  I.  Smith,  J.  C.  Frisch,  R. 
L.  Swent  and  H.  A.  Schwettman,  J.  Opt.  Soc.  Am.  B  8,  1652  (1991). 


Surface  Selectivity  in  Four  Wave  Mixing:  Transient  Gratings  as  a  Theoretical  and 

Experimental  Example,  I.  M.  Fishman,  C.  D.  Marshall,  J.  S.  Meth  and  M.  D.  Payer,  J. 
Opt.  Soc.  Am.  B  8, 1880  (1991). 

Applications  of  Infrared  Free-Electron  Lasers:  Basic  Research  on  the  Dynamics  of 

Molecular  Systems,  D.  D.  Dlott  and  M.  D.  Payer,  IEEE  J.  of  Quant.  Elec.  27, 2697 
(1991). 

Picosecond  FEL  Experiments  on  Condensed  Matter  Systems,  M.D.  Payer,  Nucl.  Inst,  and 
Meth.  A304,  797  (1991). 


